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Abstract
The air embolism in this case was likely to have been caused by positioning the patient in a prone position, which
was associated with the lesion to be biopsied being at a maximum height over the left atrium. Due to the resulting
negative pressure, air entered through a fistula that formed between the airspace and the pulmonary vein. The air
could have been trapped in the left atrium by positioning the patient in left lateral position. The event itself could
have been prevented by positioning the patient in an ipsilateral dependent position during the biopsy. In addition
to hyperbaric oxygen therapy, the preferred treatment options are positioning maneuvers, administration of pure
oxygen, and heparinization.
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Correspondence
Dear Sir,
We read with interest the report by Hung et al. [1] de-
scribing the case of a 63-year-old patient who suffered
an acute stroke of the left middle cerebral artery and a
non-ST elevation myocardial infarction due to an air
embolism after a biopsy of a tumor in the lower lobe of
the left lung. Although a very large amount of air had
entered, filling the aorta to almost 40 % (Fig. 1b [1]), the
patient fortunately survived the event and according to
the report, was discharged to care at home 7 days later
with residual hemiplegia on the right side and presum-
ably persisting global aphasia.
A few remarks are necessary, both regarding the risk
of this event and its treatment.
The biopsy was performed in prone position [1], one
of the main risk factors for an air embolism [2]. As
Fig. 1a shows, the lesion was in the posterior basal seg-
ment of the left lower lobe, at the time of the biopsy far
above the level of the left atrium, not “under the level of
the left atrium“, as the authors describe [1]. In this case,
the prone position of the patient placed the lesion as far
as possible above the left atrium. This is associated with
negative intrapulmonary venous pressure that allows air
to enter if an alveolar to pulmonary venous fistula, a
bronchial to pulmonary venous fistula, or a direct con-
nection between the tip of the needle and the pulmonary
vein occurs. Figure 1 illustrates how the “position of the
lesion above or below the level of the left atrium” should
be understood. If the patient had been positioned in
“ipsilateral dependent position” [3] i.e. in a supine
position with the right side elevated somewhat, this
complication may not have occurred.
From Fig. 1c [1], which like 1a and 1b is shown laterally
reversed, but correctly labeled, it can be seen that a con-
siderable amount of air was in the left atrium of the heart.
This air could have been trapped in the left atrium by po-
sitioning the patient on the left side [4]. As can be seen in
Fig. 1d [1], the patient was presumably turned over his
right side onto his back after the biopsy, so the stroke
occurred in the left medial cerebral artery. As both
the desired and initially existing Trendelenburg positioning
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of the patient and the left lateral position that would have
been protective in this case were abandoned, immediate
transport to a pressure chamber should have been
considered.
We agree in principle with the risk factors described
[1, 2], but would like to note that Hiraki et al. [5] de-
scribed no increased risk associated with the biopsy of a
rather “centrally located lesion” [1] and that in 1990, CT
fluoroscopy was not available to Worth et al. [6]. Of
course the needle should not be placed directly in a cen-
tral pulmonary vein and of course it is extremely import-
ant to monitor the needle position in real time if
possible. However, in order to avoid mid-sized or small
pulmonary veins, we recommend setting a thinner colli-
mation than the 5 mm presented in this case [1].
Conservative treatment with aspirin is understandable
considering its indication to prevent the development of
microthrombi via the tiny arterial air emboli. In this
case, however, considering the risk of hemorrhagic
transformation of the middle cerebral artery stroke, it
would have been preferable to administer heparin be-
cause, unlike aspirin, it can be antagonized. In general,
administration of 100 % oxygen, not 50 %, is recom-
mended, on the one hand to minimize the size of the
gas bubbles by eliminating nitrogen from them and on
the other hand to ensure the greatest possible oxygen-
ation of the tissue [7]. Under this treatment, it would
have been possible to await the physical resorption of
the air in the Trendelenburg position or in left lateral
position.
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Fig. 1 Pulmonary venous pressures depending on the position of the lesion in relation to the left atrium. If the lesion is located below the level
of the atrium, the pulmonary venous pressure at this location is the existing pressure in the left ventricle plus the hydrostatic pressure over the
lesion to be biopsied (“T”), defined as the distance from the center of the left atrium to the lesion, marked “A” in the figure. If a pulmonary vein is
injured, bleeding occurs here. If the lesion is located above the level of the atrium, the pulmonary venous pressure at this location is the existing
pressure in the left atrium minus the hydrostatic pressure below the lesion to be biopsied, defined as the distance from the center of the left
atrium to the lesion, marked “B” in the figure. If a pulmonary vein is injured, air enters the pulmonary vein due to the lower viscosity of air
compared with blood. LV: Left ventricle; RV: right ventricle; RA: right atrium
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